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CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is a continuation-in-part of co-pending patent application 
serial number 09/978,675 filed on October 18, 2001 claiming priority upon Canadian 
application serial number 2,355,504 filed on August 17, 2001. The contents of the 
above documents are incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to an autonomous gas powered ram comprising an 
actuator that is movable from a first operative mode to a second operative mode, 
movement of the actuator towards the second operative mode is caused by the 
detonation of an explosive charge located within the ram. 

BACKGROUND OF THE INVENTION 

In many mechanical systems, it is often necessary to provide an actuator that can be 
used to activate a certain component or fimctions when an emergency arises. One 
specific example is to bring an elevator car to a stop. Current available technologies 
accomplish this task by using electrically, hydraulically or pneimiatically powered 
sources. This approach is imsatisfactory because of the inherent complexity of the 
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systems using these types of powered sources which reduces their reliability. 
Accordingly, there is a need in the industry to provide a novel device that can be used 
to provide or perform an emergency function and which is simple and more reliable 
than prior art systems. 

5 

SUMMARY OF THE INVENTION 

As embodied and broadly described herein, the invention provides an autonomous gas 
powered ram. The ram comprises a first body that defines a first internal cavity and a 

10 first piston mounted within the first internal cavity. The first piston is attached to an 
actuator and is operative for moving the actuator between a first operative position 
and a second operative position in relation to the first body. The second operative 
position is different than the first operative position. The ram further comprises a 
second body that is moimted within the first internal cavity. The second body 

15 comprises a second internal cavity, an explosive charge and a second piston. The 
second intemal cavity is defined by an intemal wall that comprises a locking portion. 
The explosive charge is also located in the second intemal cavity and is adapted for 
detonating in response to an impulse. The second piston is located within the second 
intemal cavity and is attached to a rod. The second piston is operative for causing the 

20 rod to move from a first position to a second position in response to the detonation of 
the explosive charge. The displacement of the rod from the first position to the second 
position causes the actuator to move towards the second operative position, and in the 
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second position the rod is engaged with the locking portion of the second body in 
order to prevent the actuator from returning to the first operative position. 

As embodied and broadly described herein, the invention further provides a cartridge 
5 suitable for being mounted within the main body of a ram having a cavity with a 
piston moxmted therein for moving an actuator between a first operational position 
and a second operational position. The cartridge comprises an intemd cavity, an 
explosive charge, and a piston. The internal cavity is defined by an internal wall that 
comprises a locking portion. The explosive charge is located in the intemal cavity and 

10 is adapted for detonating in response to an impulse. The piston is also located within 
the intemal cavity and is attached to a rod for causing the rod to move from a first 
position to a second position in response to the detonation of the explosive charge. 
Displacement of the rod from the first position to the second position causes the 
actuator to move towards the second operative position. In the second position the rod 

15 is engaged with the locking portion in order to prevent the actuator from returning to 
the first operative position. 

As embodied and broadly described herein, the invention fiirther provides a ram. The 
ram comprises a main body, a first piston, a second piston, an actuator, a fluid- 
20 pathway and an explosive charge. The main body comprises an intemal cavity in 
which is slidingly moimted the first piston. The second piston is at least partially 
moimted in the first piston. The actuator is mounted in the main body, and is coupled 
to the first piston being in a driving relationship. As such, movement of the first 

3 



piston in the internal cavity causes displacement of the actuator with relation to the 
main body. The fluid-pathway opening is in the internal cavity for admitting 
pressurized working fluid to act on the first piston to move the first piston and 
displace the actuator. The explosive charge is located within the ram. The explosive 
5 charge is adapted to detonate in response to the application of an impulse thereto. The 
detonation of the explosive charge causes movement of the second piston thereby 
displacing the actuator relative to the main body. The displacement of the actuator is 
independent of the pressurized working fluid. 

10 As embodied and broadly described herein, the invention fiirther provides an 
autonomous gas powered ram. The ram comprises a main body, a first piston, a 
second piston, an actuator and an explosive charge. The main body comprises an 
intemal cavity and the first piston is capable of movement in the internal cavity. The 
second piston is at l&ast partially mounted in the first piston. An actuator is mounted 

15 in the intemal cavity. The actuator is movable in the intemal cavity firom a first 
operative mode to a second operative mode. In the first operative mode, the actuator is 
in a first position relative to the main body. In the second operative mode the actuator 
is in a second position relative to the main body. The first position is different firom 
the second position. The actuator is connected to the first piston such that movement 

20 of the first piston in the intemal cavity causes displacement of the actuator between 
the operative modes. The explosive charge is in a detonation chamber that is located 
within the ram. The explosive charge is adapted for detonating in response to an 
impulse thereto. The detonation of the explosive charge causes movement of the 



second piston thereby displacing the actuator towards the second operative mode. The 
internal cavity comprises a gas expansion chamber commimicating with the 
detonation chamber once the actuator moves towards the second operative mode. The 
volume of the gas expansion chamber is at least equal to the volimie of the detonation 
5 chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A detailed description of the embodiments of the invention is provided herein below 
1 0 with reference to the following drawings, wherein: 

Figure 1 is a cross sectional view of an autonomous gas powered ram comprising an 
actuator connected to a piston constructed in accordance with a first embodiment of 
the invention; 

15 

Figure 2 is a cross sectional view of the autonomous gas powered ram of Figure 1 
wherein the actuator is illustrated during the movement towards a second operative 
mode; 

20 Figure 3 is a cross sectional view of the autonomous gas powered ram of Figure 1 
wherein the actuator is illustrated in the second operative mode; 

Figure 4 is a cross sectional view of an autonomous gas powered ram constructed in 
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accordance with a second embodiment of the invention; 

Figure 5 is a cross sectional view of the autonomous gas powered ram of Figure 4 
wherein the actuator is illustrated in the second operative mode; 

5 

Figure 6 is a cross sectional view of an autonomous gas powered ram constructed in 
accordance with a third embodiment of the invention; 

Figure 7 is a cross sectional view of the autonomous gas powered ram of Figure 6 
1 0 wherein the actuator is illustrated in the second operative mode; 

Figure 8 is a cross sectional view of an autonomous ram comprising a piston and an 
actuator constructed in accordance with a fourth embodiment of the invention; 

15 Figure 9 is a cross sectional view of the autonomous ram of Figure 8 wherein the 
actuator is illustrated dviring its movement towards a second operative position; 

Figure 10 is a cross sectional view of the autonomous ram of Figure 8 wherein the 
actuator is illustrated in the second operative position; 

20 

Figure 11 is a cross sectional view of an autonomous ram constructed in accordance with 
a fifth embodiment of the invention; 
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Figure 12 is a cross sectional view of the autonomous ram of Figure 11 wherein the 
actuator is illustrated during its movement towards a second operative position; 

Figure 13 is a cross sectional view of the autonomous ram of Figure 11 wherein the 
5 actuator is illustrated in the second operative position; 

Figure 14 is a cross sectional view of the locking section of a rod in accordance with an 
example of implementation of the present invention; 

10 Figure 15 is a cross sectional view of the locking section of the rod of Figure 14 prior to 
engaging with a locking portion of a body; and 

Figure 16 is a cross sectional view of the locking section of the rod of Figure 14 engaged 
with the locking portion of the body. 

15 

In the drawings, embodiments of the invention are illustrated by way of examples. It 
is to be expressly understood that the description and drawings are only for the 
purpose of illustration and are an aid for understanding. They are not intended to be a 
definition of the limits of the invention. 

20 
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DETAILED DESCRIPTION OF THE EMBODIMENTS 



With reference to Figures 1 to 3, an autonomous gas powered ram constructed in 
accordance with the first embodiment of the invention is identified by the reference 
5 numeral 10. 

Autonomous gas powered ram 10 can be incorporated to any component such as an 
elevator, a crane, a lift, a door, a gate, wheels, gears or breaking devices for stopping 
the movement of a component upon detection of an operation failure, a fire or a 
1 0 hazardous operation condition. 

For example, autonomous gas powered ram 10 can stop the movement of an elevator, 
a gate or a lift upon detection of a rupture of a cable. It can also keep the doors of a 
building in their open position upon detection of a fire so as to permit the evacuation 
15 of people situated in the building through the open doors. It can stop the movement of 
a seat upon detection of a vehicle collision. It can stop the movement of a vehicle 
upon detection of a failure of its breaking system, or it can keep the doors of a 
building or an armored truck in the closed position upon detection of the presence of a 
thief therein. 

20 

Autonomous gas powered ram 10 comprises a main body 12 having an internal cavity 
14. Main body 12 can be made of a variety of different materials and can be of a variety 
of different shapes. Autonomous gas powered ram 10 also comprises first and second 

8 



end portions 16 and 18 closing said main body 12 at its ends. First end portion 16 
comprises a chamber 20 having peripheral wall 22 and an abutting wall 24. Second end 
portion 18 comprises a passageway 26 communicating with the exterior of main body 
12. Ram 10 may also comprise fluid-pathway openings 28 and 30 for admitting 
5 pressurized working fluid within main body 12. 

Ram 10 further comprises an actuator 38 connected to a piston 40. Actuator 38 is 
connected to piston 40 with a ring 42 that electrically isolates actuator 38 from piston 40. 
Piston 40 is therefore incapable of conducting any electricity that may be present in 
10 actuator 38. 

Piston 40 comprises an internal wall surrounding a detonation chamber 44 having an 
orifice 46 at an end portion 48. Piston 40 also comprises an electrically conducting 
member 50 and sealing rings 52 mounted around piston 40. Member 50 is made of an 
15 electrically conductive material capable of conducting a weak current (+/- 25 mV for 
example). Sealing rings 52 are made of a synthetic material for maintaining a sealing 
engagement with the peripheral wall of intemal cavity 14. 

Autonomous gas powered ram 10 also comprises a detonator 54 and an explosive charge 
20 56 coimected to detonator 54. The explosive charge 56 is located within detonation 
chamber 44. Detonator 54 is chemically sensitive and/or electro-sensitive in order to 
trigger explosive charge 56 upon detection of a chemical reaction or an electric current. 
Ram 10 also comprises an electric impulse pathway leading from e>q)losive charge 56 to 



the exterior of main body 12. It is also understood that detonator 54 may trigger 
explosive charge 56 upon detection of a physical changes such as a pressure variation. 
Different suitable detonators are well known for the person skilled in the art and no 
further description is required concerning the various possibiUties for triggering 
5 explosive charge 56. 

Upon detonation of explosive charge 56, movement of piston 40 causes displacement of 
actuator 38 from a first operative mode to a second operative mode. In the first operative 
mode, actuator 38 is in a first position relative to main body 12 while, in the second 
10 operative mode, actuator 38 is in a second position relative to main body 12. The first 
position of actuator 38 is different from the second position. 

Autonomous gas powered ram 10 further comprises a second piston 58 having a stem 60 
with an abutting member 62 at one end and a disc 64 at the other end. Second piston 58 

15 is slidingly mounted within detonation chamber 44. In fact, the diameter of disc 64 is 
slightly smaller than that of detonation chamber 44 in order to allow displacement of 
second piston 58 relative to detonation chamber 44. Second piston 58 also comprises 
latch members in the form of fins 66 attached at one of their ends to abutting member 62. 
Second piston 58 with latch members constitutes a lock that prevents actuator 38 from 

20 moving to the first operative mode when explosive charge 56 has detonated. 

In Figure 1, autonomous gas powered ram 10 is illustrated with actuator 38 being in the 
first operative mode wherein it is entirely confined within main body 12. In operation, 
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when an operation failure, a fire or a hazardous operation condition is detected wherein it 
is required that actuator 38 is actuated by an autonomous source, explosive charge 56 
detonates and generates a quantity of gas injected into detonation chamber 44. To this 
effect, detonator 54 may be connected to a sensor, and when an operation failure is 
detected, an electric current is supplied to detonator 54. A chemical or physical reaction 
producing the same effect is also within the scope of the invention. The gas then 
expands within detonation chamber 44 and pistons 40 and 58 move relative to each other 
in response to generation of the gas. Movement of piston 40 causes displacement of 
actuator 38 towards the second operative mode, as shown in Figure 2. 

It is understood that as soon as explosive charge 56 is triggered and the gas is generated 
into detonation chamber 44, abutting member 62 abuts against abutting wall 24 and the 
gas pressure is applied afterwards on disc 64 thereby moving piston 40 relative to second 
piston 58. 

Detonation chamber 44 has a diameter that sUghtly increases towards orifice 46 to define 
a gap between disc 64 and the peripheral wall of detonation chamber 44 that 
progressively widens as second piston 58 projects firom detonation chamber 44, this gap 
allows the gas generated by the detonation of explosive charge 56 to escape fi*om 
detonation chamber 44. In that sense, once explosive charge 56 has detonated, 
detonation chamber 44 commimicates with an expansion chamber 68 in order to allow 
gradual dissipation of pressure and heat. This leakage of gas is intended to avoid an 
increase in temperature and/or pressure within detonation chamber 44 that could damage 
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the various components of the autonomous gas powered ram of the invention. The 
volume of expansion chamber 68 may be five to fifteen times larger than the volume of 
detonation chamber 44, in order to dissipate the heat and pressure generated in this 
detonation chamber. 

5 

As actuator 38 moves towards the second operative mode, fins 66 are withdrawn firom 
detonation chamber 44, and once they are entirely located outside this chamber, fins 66 
then deploy and project transversally due to their resiliency. Once fins 66 have been 
entirely deployed, they no longer fit within detonation chamber 44 and instead engage 
10 end portion 48 of piston 40 thereby preventing actuator 38 fi*om moving back to the fiirst 
operative mode. Fins 66 mounted on second piston 58 thus constitute a lock that 
prevents actuator 38 fi"om moving to first operative mode once it has moved into the 
second operative mode. 

15 Should the gas injected into detonation chamber 44 eventually escape, the fins 66 still 
prevent actuator 38 firom moving back towards the first operative mode. As seen in 
Figure 3, actuator 38 projects fi-om main body 12 in the second operative mode. 

If ram 10 includes fluid-pathway openings 28 and 30 for admitting pressurized working 
20 fluid acting on piston 40, piston 40 is coupled to actuator 38 in a driving relationship 
whereby movement of piston 40 causes displacement of actuator 38 with relation to 
main body 12. Moreover, the displacement of actuator 38 resulting firom detonation of 
explosive charge 56 is independent fi-om the displacement of actuator 38 resulting firom 
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movement of piston 40 due to the pressurized working fluid. 

Second and third embodiments are illustrated in Figures 4 to 7. Since these 
embodiments are similar to the first embodiment, the components used in common to 
5 the embodiments are identified by the same reference numerals, and a description of 
such components will be omitted herein. 

In Figures 4 and 5, autonomous gas powered ram 100 comprises a spring 110 having a 
disc 112 at one end and an abutting portion 114 at the other end. In Figure 4, 
10 autonomous gas powered ram 100 is illustrated with actuator 38 being in the first 
operative mode wherein it is entirely confined within main body 12. 

In operation, when an operation failure is detected, actuator 38 is displaced due to the 
gas pressure created within detonation chamber 44. As actuator 38 moves towards the 

15 second operative mode, spring 1 10 is withdrawn from detonation chamber 44, and once 
it is entirely located outside this chamber, spring 110 no longer fit within detonation 
chamber 44 since it is not compressed anymore. Spring 110 thus engages end portion 48 
of piston 40 thereby preventing actuator 38 from moving to first operative mode (see 
Fig. 5). Spring 1 10 thus constitutes a lock moveable along a first path of travel while 

20 actuator 38 connected to first piston 40 is moveable along a second path of travel, the 
first and the second paths of travel being parallel. 
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In Figures 6 and 7, autonomous gas powered ram 200 comprises a second piston 210. 
In Figure 6, autonomous gas powered ram 200 is illustrated with actuator 38 being in 
first operative mode. 

5 Second piston 210 comprises a stem 212 having an abutting portion 214 at one end 
and a disc 216 at the other end. Second piston 210 further comprises bendable fins 
218 affixed at one end to abutting portion 214 and to disc 216 at the other end. 

In operation, when an operation failure is detected, actuator 38 is displaced due to the 
10 gas pressure created within detonation chamber 44. As actuator 38 moves towards the 
second operative mode, bendable fins 218 are withdrawn from detonation chamber 
44, and once they are entirely located outside this chamber, they do no longer fit 
within detonation chamber 44 since they are deformed upon movement of actuator 38 
towards the first operative mode. Bendable fins 218 thus engage end portion 48 of 
15 piston 40 thereby preventing actuator 38 from further moving towards the first 
operative mode (see Fig. 7). It is understood that the size and material of bendable 
fins 218 is selected in order to allow the specific amount of deformation necessary to 
prevent actuator 38 from moving to the first operative mode. Bendable fins 218 
mounted on second piston 210 thus constitute a lock that prevents actuator 38 from 
20 moving to first operative mode once it has moved into the second operative mode. 
This lock is moveable along a first path of travel and actuator 38 connected to first 
piston 40 is moveable along a second path of travel, the first and the second paths of 
travel being parallel. 
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Shown in Figures 8 to 10 is an autonomous ram 300 in accordance with a fourth 
embodiment of the present invention. 

5 Autonomous ram 300 comprises a first body 302 having a first internal cavity 304. 
The first body 302 comprises a central portion 305, a first end portion 306 and a 
second end portion 308, which as shown in Figures 8 to 10 can be separate parts that 
are connected together to form the first body 302. In an ahemative embodiment, the 
central portion 305, first end portion 306 and second end portion 308 can be formed 
10 as one integral component. It will be appreciated that the first body 302 can be made 
of a variety of different materials, and can be made in a variety of different shapes, 
vvdthout departing firom the spirit of the invention. 

As shown in Figures 8 to 10, the first end portion 306 of the first body 302 includes a 
15 cap 310 that is removably connected to the first body 302 via threads. The second end 
portion 308 defines a passageway 312 that communicates with the exterior of the first 
body 302. 

Ram 300 fiirther comprises a first piston 314 that is slidably mounted within the first 
20 intemal cavity 304. The first piston 314 is attached to an actuator 316 that has a distal 
end 318 that extends through passageway 312. As used for the purposes of the present 
invention, the term "attached" can refer to two parts that are formed separately and 
then joined together, or two parts that are integrally formed as one piece. In the 

15 



embodiment shown in Figures 8 to 10, the actuator 316 itself is formed of the 
combination of two pieces, namely a drive rod that is attached to the piston 314 and 
an external component 315 that forms the distal end 3 1 8 of the actuator 316. 

The first piston 314 is operative for moving the actuator 316 between a first operative 
position and a second operative position in relation to the first body 302, As such, the 
first body 302 includes fluid pathways 320 and 322 for admitting pressxirized working 
fluid into the first internal cavity 304 for acting on the first piston 314. The 
pressurized working fluid enables the first piston 314 to move the actuator 316 
between the first operative position and the second operative position. The ram 300 
may be a pneumatic ram or a hydraulic ram. 

When the actuator 3 16 is in the first operative position, as shown in Figure 8, the first 
piston 314 is retracted within first body 302 such that the distal end 318 of the 
15 actuator 316 is located at a first distance "x" from the second end portion 308 of the 
first body 302. Then, when the first piston 314 is in the second operative position, as 
shown in Figure 10, the actuator 316 is pushed towards the second end portion 308 of 
the first body 302, such that the distal end 318 of the actuator 316 is located at a 
second distance "y" fi^om the second end portion 308. The second distance "y" is 
20 greater than the first distance "x". 



5 
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The ram 300 fiirther comprises a second body 324 having a first end 33 1 and a second 
end 333. The second body 324 forms a cartridge that is adapted for being mounted 
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within the first internal cavity 304. As shown in Figures 8 to 10, the first end 331 of 
the second body 324 may be removably moimted to the cap 310 via threads. As such, 
the second body 302 can be removed from within the first intemal cavity 304 by 
unscrewing the cap 310 and then imscrewing the second body 324 from the cap 310. 

5 

The second body 324 comprises a second intemal cavity 326 that is defined by an 
intemal wall 328. The second end 333 of the second body 324 defines a passageway 
335 that commxmicates with the exterior of the second intemal cavity 326. As shown 
in Figures 8 to 10, the second body 324 is cylindrical in shape. It is to be vmderstood 
10 that the second body 324 can be of other shapes and sizes without departing from the 
spirit of the invention. In addition, the second body 324 can be made from a variety of 
different materials. 

Located within the second intemal cavity 326 is a second piston 330 that is attached 
15 to a rod. The second piston 330 and the rod 332 are slidably mounted within the 
second intemal cavity 326. As such, the diameter of the rod 332 is slightly smaller 
than the diameter of the second intemal cavity 326. An explosive charge 334 is also 
located within the second intemal cavity 326, such that the portion of the second 
intemal cavity 326 located between the explosive charge 334 and the piston 334 
20 defines a detonation chamber 338. 



The explosive charge 334 is adapted for detonating in response to an impulse. As 
shown in Figures 8 to 10, the explosive charge 334 is adapted for detonating in 
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response to an electrical impulse received from wires 336 that extend through the cap 
310 of the first end portion 310. It is to be understood that the explosive charge 334 
could detonate in response to a chemical impulse or a physical impulse, such as a 
pressure change, without departing from the spirit of the invention. Different suitable 
5 detonators are well known in the art, and no frirther description is required concerning 
the various possibilities for triggering the explosive charge 334. 

In Figure 8, the ram 300 is illustrated with the actuator 316 in the first operative 
position. In this embodiment, the second body 324 extends at least partially within the 
10 first piston 314. In an altemative embodiment, the second body does not extend 
within the first piston 314. 

In operation, upon detonation of the explosive charge 334, gas is injected into the 
detonation chamber 338. The expansion of the gas within the detonation chamber 338 
15 causes the second piston 330 to move the rod 332 from a first position, shown in 
Figure 8, to a second position, shown in Figure 10. As the rod 332 moves from the 
first position to the second position, it travels in the direction indicated by the arrow 
354 shown in Figure 9. It will be noticed that the detonation chamber 332 expands as 
the rod 332 moves from the first position to the second position. 

20 

As shown in Figure 9, displacement of the rod 332 from the first position to the 
second position causes the actuator 316 to move towards the second operative 
position. More specifically, as the rod 332 moves from the first position towards the 
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second position, it exits the passageway 335 of the second body 324 such that the tip 
344 of the rod 332 contacts an abutment surface 340 of the actuator 316. In this 
manner, the rod 332 pushes against abutment surface 340 thereby causing the actuator 
316 to move towards the second operative position. 

5 

As shown in Figures 8 to 10, the second body 324 comprises passageways 350 for 
permitting fluid commimication between the detonation chamber 338 and the first 
intemal cavity 304. This enables the gas from the detonation chamber 338 to dissipate 
into a portion of the first intemal cavity 304 as the actuator 316 moves towards the 

10 second operative position. As such, the portion of the first intemal cavity 304 between 
the first end portion 306 and the first piston 314, defines an expansion chamber 352. 
The gas that moves fi-om the detonation chamber 338 into the expansion chamber 352 
exerts pressure on the first piston 314. As such, the detonation of the explosive charge 
334 creates the dual effect of firstly causing the rod 332 to contact the abutment 

15 svirface 340 of the actuator 316 such that the rod 332 pushes the actuator 316 towards 
the second operative position, and of secondly causing the gas located in the 
expansion chamber 352 to exert pressure on the first piston 314, which also causes the 
actuator 316 to move towards the second operative position. It will be noticed that the 
expansion chamber 352 expands as the actuator 316 moves towards the second 

20 operative position. 



The volume of the expansion chamber 352, when the actuator 316 is in the second 
operative position, is larger than the volimie of the detonation chamber 338 such that 
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the heat and pressure from the detonation can dissipate without damaging the 
components of the ram 300. For instance, the expansion chamber 352 may have a 
volume that is at least two times greater than the volume of the detonation chamber 
338. 

5 

As shown in Figures 8 to 10, the rod 332 comprises a locking section 346 and the 
internal wall 328 of the second body 324 includes a locking portion 348. As shown in 
Figures 8 to 10, the locking portion 348 is located within the passageway 335 of the 
second end 333 of the second body 324. 

10 

In operation, when the explosive charge 334 is detonated, and the rod 332 moves from 
the first position towards the second position as, the locking section 346 of the rod 
332 engages with the locking portion 348 of the second body 324. Then once the rod 
332 has reached the second position, as shown in Figure 10, the engagement of the 

15 locking portion 348 of the second body 324 and the locking section 346 of the rod 
332, prevent the rod 332 from moving back into the second body 324. This in turn 
prevents the actuator 316 from returning to the first operative position. Therefore, as 
the gas in the detonation chamber 338 dissipates into the expansion chamber 352, the 
engagement of the locking portion 348 and the locking section 346 prevents the 

20 actuator 316 from being able to move back towards the first operative position. 



Shown in Figures 14 to 16 is an example of implementation of the locking section 346 
of the rod 332 and the locking portion 348 of the second body 324. As shown in 
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Figure 14, the locking section 346 of the rod 332 comprises a plurality of protrusions 
356, each having an angled surface and an abutment surface that is perpendicular to 
the longitudinal axis of the rod 332. In an embodiment, the angled surfaces may 
define an angle of about 30-60 degrees with respect to the longitudinal axis of the rod 
5 332. In another embodiment, the angled surfaces may define an angle of 45 degrees 
with respect to the longitudinal axis of the rod 332. 

As shown in Figure 15, the locking portion 348 of the second body 324 includes a 
plurality of grooves 358 that each have an abutment surface that is perpendicular to 

10 the path of travel of rod 332. As such, as the rod 332 travels fi-om the first position to 
the second position through the locking portion 348, the angled surfaces of the 
protrusions 356 are able to slide through locking portion 348. However, when a force 
is applied to the rod 332 in the opposite direction to that indicated by arrow 354 in 
Figure 9, the abutment surfaces of the protrusions 356 abut against the abutment 

15 surfaces of the grooves 358, such that the rod 332 is unable to retum to the first 
position. 

It should be understood that the locking section 346 can include barbs, fins, or any 
other type of locking means known in the art, without departing fi-om the spirit of the 
20 invention. It should also be understood that the locking section 346 may be provided 
on all the length of the rod 332 or only on a specific length of the rod 332 (e.g. only 
fi*om the proximal end of the rod 332 up to its middle). 
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Moreover, it should be understood that the fluid communication between the 
detonation chamber 338 and expansion chamber 352 may be realized through other 
means of communication than passageways 350. For instance, the second piston 330 
may allow leakage of gas between its extemal wall and the internal wall of the second 
5 body 324 (e.g. the second piston 330 may comprises grooves or may have a diameter 
allowing leakage of gas, or the intemal wall of the second body 324 may have 
grooves) and the locking section 346 and the locking portion 348 may also gdlow 
leakage of gas such that a portion of the gas from the detonation chamber 338 
dissipate into the expansion chamber 352 via a passageway defined between the 
10 extemal wall of the second body 324 and the intemal wall of the first piston 314 and 
the actuator 316. 



Shown in Figures 11 to 13 is an autonomous ram 400 in accordance with a fifth 
embodiment of the present invention. Since this embodiment is similar to the fourth 
15 embodiment, the components used in common are identified by the same reference 
numerals, and a description of such components will be omitted herein. 

»• 

In this fifth embodiment, the first body 401 comprises a first end portion 402 that 
defines an abutment surface 406. The second body 324 is adapted for being mounted 
20 to the actuator 408 that is attached to first piston 314. Figure 1 1 shows the first piston 
314 and actuator 408 in the first operative position. 
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The explosive charge 334 contained within second body 324 is operative to detonate 
in response to an impulse, which in the example of implementation shown in Figures 
1 1 to 13 is received from the wires 336 that extend through actuator 408. In operation, 
when the explosive charge 334 detonates, and the second piston 330 is displaced due 
5 to the gas pressure created within detonation chamber 338, the rod 332 is operative to 
move in the direction indicated by arrow 410 shown in Figure 12. Once the tip 344 of 
rod 332 abuts against abutment surface 406 of the main body 401, the continuing 
pressure on second piston 330 causes the second body 324 to start moving in the 
direction opposite to arrow 410, which thereby causes the actuator 408 to move 
10 towards the second operative position, shown in Figure 13. In the second operative 
position, the locking section 346 of the rod 332 is engaged with the locking portion 
348 of the second body 324, such that the actxiator 408 is unable to move back 
towards the first operative position. 

15 Fluid commimication between the detonation chamber 338 and the expansion 
chamber 352 may be realized in the following manner. The second piston 330 may 
allow leakage of gas between its external wall and the intemal wall of the second 
body 324 (e.g. the second piston 330 may comprises grooves or may have a diameter 
allowing leakage of gas, or the intemal wall of the second body 324 may have 

20 grooves) and the locking section 346 and the locking portion 348 may also allow 
leakage of gas such that a portion of the gas from the detonation chamber 338 
dissipate into the expansion chamber 352. 
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From the above, it is understood that the autonomous gas powered ram of the 
invention is actuated by an explosive charge that generates gas and the operation is 
therefore not dependent upon a source of power such as electrically, hydraulically or 
pneumatically powered sources. In that sense, even if the source of power is shut 
5 down due to a mechanical, electrical or other type of failure, autonomous gas powered 
ram will nevertheless operate in order to displace the actuator towards the second 
operative mode. 

Similarly, for a ram comprising a fluid-pathway opening for admitting pressurized 
10 working fluid, if the source of power which provides pressurized working fluid to the 
ram is shut down due to a mechanical or electrical failure, or a leakage of the 
pressurized working fluid, the ram will nevertheless operate in order to displace the 
actuator towards the second operative mode. 

15 ' It is understood that in the second operative mode, the actuator may project from the 
main body of the ram at its utmost distant position relative to the main body or it may 
retract within the main body at its utmost intemal position relative to the main body. 
It is also understood that the movement imparted to the actuator due to the detonation 
of the explosive charge can be a movement of rotation, or translation, wherein the 

20 actuator is displaced between to different positions relative to the main body of the 
ram. 

Furthermore, in order to stop the movement of components having different weights and 
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speed, it is understood that more than one autonomous gas powered ram can be used 
and/or autonomous gas powered ram can be sized in function of the weight and 
maximum speed of a specific component. Hence, autonomous gas powered ram can 
comprise parts that are designed in order to withstand a maximum specific pressure and 
5 temperature. Furthermore, autonomous gas powered ram may be designed in order to 
comprise an explosive charge that will generate a pressure and move the actuator with a 
predetermined strength. 

The above description of embodiments should not be interpreted in a limiting maimer 
10 since other variations, modifications and refinements are possible within the spirit and 
scope of the present invention. The scope of the invention is defined in the appended 
claims and their equivalents. 
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